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CLAIMS 



)5 



1 A method of providing a mixture of DNMptfgments enriched 

in fragments that are characteristic of a phenotype^ interest, by providing 
affected DNA in fragmented form and provjf^fig unaffected DNA in 
fragmented form, which method comprises: 

a) mixing the fragmeptsof the affected DNA and the fragments 
of the unaffected DNA un^efnybridising conditions; 

b) recovehprffa mixture of hybrids that contain mismatches; 

c) recovering fragments of the affected DNA from the mixture of 
hybrids thaj/dontain mismatches; 

and optionally repeating steps a), b) and c) one or more 

fes. 



20 



2. The method of clanp^Twherein the affected DNA is pooled 

DNA of individuals who^rt5wme phenotype of interest, and the unaffected 
DNA is pooledpNTCof individuals who do not show the phenotype of 
interest 



25 



3. The metho; 

one individual who 
DNA is pooled^ 
inters 



Kvidu 



rherein the affected DNA is DNA of 
fhenotype of interest, and the unaffected 
it show the phenotype of 



30 



4. The method of claim 1 , wherein the affected DNA is DNA of 

one individual who shows the phenotype of interest, and the unaffected 
DNA is pooled DNA of a complete set of ancestors who do not show the 
phenotype of interest. 
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5. The method of claim 1 , wherein the affected DNA is DNA 

from ceils of an individual that show the phenotype of interest, and the 
unaffected DNA is DNA from cells of the individual that do not show the 
phenotype of interest. 

6 The methocTpf^ny op&oi claims 1 to 5, wherein step b) is 
performed by usep^misma^binding protein. 

7 The m^mod of any one of claims 1 to 6, wherein either the 

io fragments of tMaffected DNA or the fragments of the unaffected DNA are 
tagged hy'one member of a specific binding pair, and step c) is performed 
by using the other member of the specific binding pair. 

8. The method of claim 7, wherein the fragments of the 

15 unaffected DNA are tagged with biotin, and step c) is performed by use of 
immobilised streptavidin. 

g t The method of any one o^laims 1 to 8, wherein the mixture 

of DNA fragments enriched in fragp^nts that are characteristic of the 
20 phenotype of interest, is subject to self-hybridisation followed by 
recovery of perfectly matched duplexes. 

10. The method of any one of claims 1 to 9, wherein the mixture 

of DNA fragments enriched in fragments that are characteristic of the 
25 phenotype of interest, is mixed with an excess of the fragments of the 
affected DNVunder hybridisation conditions, followed by recovery of 
perfectly notched duplexes. 
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1 1 . The method of any one of c!#trfis 1 to 1 0 ; wherein each of the 
affected DNA and the unaffectedPN^is provided in fragmented form by 
digestion with from 4 to 7^cutter restriction endonuclease enzymes 
together with from^GHoS four-cutter restriction endonuclease enzymes. 

1 2. A pp^^re^jJMMragments enriched in fragments that are 
characteristic j6f tjje^fjlenotype of interest, provided by the method of any 
one of claifn£T*"Kf 1 1 



lo 



15 



20 



1 3. A method of miking a set of arrays of fragments of DNA of 

interest, which method comprises: 

a) selecting, from a set of n restriction endonuclease enzymes, a 

subset of r restriction endonuclease enzymes; 



b) digesting gen 

c) ligating to th 
site-specific adaptersy/fith 
sequences; 

d) splj 

e) a 
primers of whic 

f) 



fling 
iplifyii 



>mic DNA with the subset of r enzymes; 

ilting fragments restriction-enzyme-cutting- 
polymerase chain reaction amplifiable 



Ique 



i fragmf 



into r 2 aliquots; 
,ch aJiquofwith two restriction-enzyme-specific 
iged; 

forming an array of the r 2 aliquots of non-tagged 
amplimer strands; and I 
g) repeating s eps a) to f) using one or more different subsets of 

r restriction endonucleas 3 enzymes. 



25 
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14. A method of making a set of arrays of fragments of DNA of 

interest, which method comprises: 

a) selecting, from a set of n restriction endonuclease enzymes, a 
subset of r restriction endonuclease enzymes; 

b) digesting genomic DNA with the subset of r enzymes; 

C ) ligating to the resulting fragments restriction-enzyme-cutting- 

site-specific adapters with unique polymerase chain reaction amplifiable 
sequences; 

d) splitting the resulting fragments into r 2 aliquots; 

amplifying each aliquot with two restriction-enzyme-specific 



forming an array of the r 2 aliquots of the amplimer strands; 



io e) 

primers; 

0 
and 

g ) repeating steps a) to f) using one or more different subsets of 

15 r restriction endonuclease enzymes. 




20 




15. The method of claim I^Tciaim 14, wherein steps a to f) are 
repeated using each differep^^ubset of r restriction endonuclease enzymes 
to give (n!)/[(n-r)!i^ arrays. 

16. The method of any one of^lms 13 to 15, wherein the n 
restriction endonuclease enzymjs<£re selected from 4-cutters and 5-cutters 
and 6-cutters. 



the method of any one of claims 1 3 to 1 6, wherein n is 3 to 
? is 2 to 4. 



18. 



The method of claim 17, where n = 6 and r = 3. 



30 



19. a set of arrays oHragmej^hi DNA of interest, which set 

results from performance oftthe n^thob of any one of claims 13 to 18. 
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20. The set of arra^ofdmm 19, which set results from 
performance of the methoc/p*'^^^ claim 14 and claim 15. 

21 . The set of arrays of claim 1 9 or claim 2p<derived from a set 
of n = 6 six-cutter restriction endonuclease enzypres which are BamHI; 
Bsr Gl; Hind III; Ncol; Spel; and Aflll. 

22. The set of arrays of c^im 1 9 or claim 20, derived from the set 
of n = 6 six-cutter restriction endonuclease enzymes which are EcoRI; 
BspHI: Bglll; Xbal; Acc65l^nd ApaLL 



23. A nucleic acid characterisation method which comprises 
presenting to>Ke set of arrays of any one of claims 19 to 22 a nucleic acid 

15 fragment/ff interest under hybridisation conditions, and observing a pattern 
of hyJaroJisation. 

24. The method of claim 23, wherein a plurality of nucleic acid 
fragments of interest are separately presented to the set of arrays, and the 

:o resulting patterns of hybridisation are compared. 

25. The method of claim 24, wherein the plurality of nucleic acid 
fragments of interest are drawn from the mixture of DNA fragments, 
enriched in fragments that are characteristic of a phenotype of interest, of 

25 claim 13. 

26. A method of identifyin^f^j^ents of DNA that are 
characteristic of a phenotype of^epe^t^llich method comprises 
recovering, cloning and amplifyi^r^ fragments from the 

30 mixture of DNA fragments oMai/l2, presenting the individual DNA 
fragments to the set of arrays of any one of claims 1 9 to 22 under 
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hybridisation conditions, obs^rig-^QB^^ of hybridisation generated by 
each individual DNA fra^n^ri^ubjecting to further investigation any 
two or more individualjA^ hybridisation patterns are 

similar or identicatfor near to each other in a genome of interest. 




27. A double-stranded DNA molecule having the sequence a-A-b- 
B...X-y-Y-z where A, B...X and Y are unique restriction sites for n different 
restriction endonuclease enzymes, and a, b...y, z denotes distances in 
base pairs, characterised in that each fragment, obtainable by cutting the 

io DNA molecule by means of any one or more up to n of the restriction 
enzymes, has a different length from every other fragment. 

28. The double-stranded DNA rpf&lecule of claim 27, wherein the 
following criteria are satisfied: / 

a) inter-fragment length differences are greater for larger 
fragments; 

b) all possible fragn^nts are unambiguously resolvable by 
electrophoresis from one another; 

c ) size gaps between bands comprising different numbers of 
20 inter-restriction-site unjte are larger than size gaps between bands 

comprising the samen number of inter-restriction-site units; 

d) the £ize gaps and size spread from the largest to the smallest 
. fragment are el/ctrophorectically compatible. 




